The effect of platelet-rich plasma on patterns of gene expression in a dog model of anterior cruciate ligament reconstruction.
Autologous platelet-rich plasma (PRP) has been investigated as a potential promoter of tendon healing and has an enhancing effect on the anterior cruciate ligament (ACL) graft maturation process. However, the influence of PRP on the synthesis and degradation of the extracellular matrix during the ACL graft remodeling process has never been investigated. Healthy and mature beagle dogs were randomly assigned to one of four groups: in group I (PRP group), ACL grafts were treated with PRP; in group II (control group), ACL grafts were treated with saline; in group III (sham group), only the knee joints were exposed; in group IV (normal control group), no surgery was performed to the knees. Ligament tissue was dissected at 2, 6, and 12 wk after surgery, and real-time PCR was performed using primers for growth factor-β1 (TGF-β1), collagen type1A1 (COL1Al), collagen type3A1 (COL3A1), decorin, biglycan, matrix metalloproteinase-1 (MMP-1), matrix metalloproteinase-13 (MMP-13), and tissue inhibitor of metalloproteinase-1 (TIMP-1). In group I, the messenger RNA (mRNA) levels of collagen type 1A1, biglycan, and MMP-1 all increased 2, 6, and 12 wk after surgery, compared with group II (P < 0.05). At 2 and 6 wk after surgery, increased levels of COL3A1, MMP-1, and MMP-13 mRNA were also detected in group I (P < 0.05). Increased levels of TGF-β1 mRNA was observed at 6 and 12 wk in group I after surgery (P < 0.05). During the graft remodeling process, we observed a time-dependent change of gene expression following ACL reconstruction surgery. Furthermore, our results demonstrate that PRP alters the expression of some target genes at certain time points, especially during the early stages of graft remodeling, which might explain the enhancing effect of PRP on the ACL graft maturation process.